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water covered tlie roadway to a depth of four feet, renderiug 
travel almost impossible and causing delay of’ mitils. The 

sea occurred ON t he  Sth, cutking away t.lie hanks and damaging 
the coast telegriiph line. 

Red Bank, Monmouth county, New Jersey.-The freshet on 
the night of t h e  8-9th caused much damage to the bridgea 
over the Shrewsbury river at this place. A Atone pier of an 
iron bridge mas swept away. Bridges were also carried away 
at  Newman Springs, Swimming River, aut1 Hart?# Mills. 

Fredericksbiirg, Virginia, 9th.-A destructive freshet hm 
occurred in the Rappahannock river. Several thousand rail- 
road ties, aucl much other property, was swept away from the 
wharves. 

HIGH TIDES. 

Naamgansett Pier, Rhocle Island.-The severe southea,sterly 
storm of the 9th (low area iv.)  caused very high tides, which 
resulted in serious damage aloiig the s e ~  front. From twentF 
to thirty 1a.rge bathing houses were dama.ged to R more or less 
extent, and t h e  McSparran hotel grounds and clock were a,lmost 
completely washed away. The engine-house on Lucker’s dock 
was also washed away and the  wharf badly damaged. The 
sea broke over the banks in places from the mout,h of Nar- 
raga,nsett bay to Point Judith, mising great damage to road- 
ways and fencing. 

Point Judit,h, Rhode Island.-The heaviest surf and highest 
tide known here for severnl years occurred 011 the 9th (duriug 
low area iv. 1, causing much da.mage to fences, walls, a,nd sniall 
boats. 
New London, Connecticut.-The high tide6 of‘ the 9th (diir- 

ing low area iv.) submerged the Shore Line railroad track, 
and caused numeroiw wa,shonts. This road was built in 1853, 
and was never before Rubmexged by high tides; Severial 
wharves in this vicini ty were carried away and completely 
wrecked. Great damage was done at Osprey Beach, a sum- 

mer resort about one mile south of station. A11 of the cellars 
in the lower part’ of New Lonclou were flooded. The clania,ge 
in this vicinity renult,ing from tlie storni a,nd high tides is esti- 
mated at $150,000. 

Block Island, Rliode IsIai~rl.--The heaviest sea known for 
micny years accompanied t#he storm of the 9th (low area i\-.). 
Slight damage was  cnused by the sea washing ot-er the sea- 
wall. Vessels in the Iiarbor dragged anchor, and tlie United 
States Coast Survey tide-gauge mas completely iiiined. The 
tide ran into Greet Pond, which is oue hundred and fifty yards 
from the mean high-tide limit. 

New Haven, Connecticut.-The high tides of the 2d flooded 
the  cellars along the wharves in this city. The high easterly 
winds of the 9th (low area iv.) caused the highest tide tha,t 
has been observed for many yews. The Shore Liue railmacl 
et We& Haven \vas two feet under wat,er, and the flooring of 
the bridge over Oyster river was c,overed. The Long-wharf 
rod  bed was badly washed. 

Portlancl, Maine.-On the 9th the high tides hroke co~u- 
pletely over the breakwater. Many vessel& in the harbor were 
aamaged. 

Emtport, Maine.-The heavy sea and high tides of the 10th 

telegra,ph line was washed down, cutt’lng off &mmunicatiou. 
Ceda,r Keys, Florida.-High tides occurred on bhe I&, 8th, 

lSth, SPth, a,nd 31sL 

Ga8Iveston, Texas.-The wat.er in Galreston bay was verF 
shallow on the 3d and %th, owing to L L  northers.?’ 

Indianola, T e n s ,  Sth, l2tli, loth, SOth, Slst. 
Cecla,r Keys, Florida, 8th, 13th, 19th, 30th, 2lst; 

LOW TIDES. 

VERIFICATIONS. 
INDICATIONS. 

The detailed compa~rison of the tri -tl%ily indications for 
January lS84, with the telegraphic reports for the succeeding 
twenty-four hoiirs, shows the general average percentage of 
verifica,tions to be 88.85 per cent. The percentages for the 
foiir elenients are: weather, 99.26; direction of the wind, 87.03; 
temperatmure, 8S.G5 ; barometer, 87.14 per cent. By geographi- 
ciil districts they are : fbr New England, 88.37 ; middle Atlan- 
tic stat8es, 91.73; eoutli Atlantic staten, 89.92; eastern Gulf 
states, 91.31; western Golf stites, S9.49; lower lake region, 
88.G8 ; upper lake region, Si.50; Ohio wlley and Tennessee, 
90.59 ; upper Mississippi valle,\-, %.Si ; Missoiiri valley. 84.27 ; 
north Pacific coa,st regiou, 83.04 ; middle Pacific coast region, 
84.48; south Pacific coast, region, 83.62. There were sisteen 
omissions t.0 predict, out of 3,813 or 0.42 per cent,. Of the 
3,797 preclictions t.hat hare been made, forty-six, or 1.21 per 
cent,., a,re cousiclered to have ent,irely fa,ilecl ; ninety-three, or 
2.45 per cent., were one-fourbli verified ; three hundred and 
thirty-six, or 8.85 per ceut,., were one-l~alt~ verified ; five hun- 
dred and fifty-aim, or 14.73 per cent., were three-fourths veri- 
fied; 3,763, or 73.77 per c.ent., were fully verified, so far as can 
l>e :iscertained frcrni the tri -daily reports. 

CAUTIONARY SIGNALS. 
During January, 1884, t8wo hundred and f0rt.y-one cautionary 

signals were displayed. Of these, two hundred and eight, or 
S6.31 per cent were just8ified by winds of twenty-tiire miles or 
more, per hour, at or within one houdrerl miles of the station. 
Ninety-four cautionarj- off-shore signa,ls were displayed, of 
which number, eighty-sis, or 91.49 per cent., were justified HA 
to direction, and seventy-seven, or 81.92 per cent., were justi- 
fied, bot11 as t.0 direction and velocity. One “northwest ” sig- 
nal was ordered (at Milmaiibee, Winconain), which w a  jiisti- 
fied as to direction and velocity- Three liunclred and thirty- 
six signals of all kincln were displayed, of which two hundred 
itnd eighty-six, or 85.19 per cent., were f d l ~  justified. These 
(lo not. include siguals ordered :ct display stations where the 
wind velocities we only estimated. Ten signals were ordered 
1 ate. Of the ninety-four cautionary off-shore siguals that were 
(1 i splajed , forty. n i n e were c h an ged from call ti onary signals. 
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In forty-five cases winds of twenty-five miles or more pel 
h.ours were reported from scattered stations for which no sig 
nalR had been displayed ; in the majority of cases fair weathe] 
prevailed; in some, the signals had been lowered too sooil, 
No general storm passed over any district without, the displq 
of signals beforeh a11 d. 

Professor T. C. Meudenhall, director of the '( Ohio Meteoro. 
logical Bureau," in his report for January, states : 

Railroad signals during the monthof January have been carefully obrrervei 
a t  Millersburg. and hare been found to be verified Both as to temperature 
and rainfall i n  83 per cent. of the redictions. Through the kindness o! 
Mr. Affleck. general ticket agent of t fe  Clerelyd, Mount Vernon and Dela. 
ware railroad, II considerable number of new testing stations " ht-ive 1)ew 
established, and a more complete report will be made np for the month oi 
February. 

The signals above referred to consist of colored ~j-mbols (lis. 
played from t,he sides of the baggage mrs, representing tlre 
daily forecasts, as telegraphed a,t midnight from the office ol 
the Chief Signal Officer to said bureau. 

TEMPERATURE OF WATER. 
The temperature of water, as observed in rivers and harbors 

during January, 1884, with the average depth at which the 
observations were made, and the mean temperature of the ail 
at the various stations? are given in the tsble below. The 
highest water tempekatiire reported during the month, T 5 O . i :  

was observed at Key West, Florida ; the lowest., 2 9 O . 5 ,  WBS 
reported from Portland, Maine. Observatioiia were interrupted 
by ice as follows : Boston, M,assachusetts, 7th, 8th, 2Sth ; Grand 
Haven, Michigan, from 3d to 31st ; Chincotea,gue, Virginia., 
6tl1, 'ith, 8th ; Cleveland, Ohio, from 3d to 31st. 

STATION. 
iiichcs. i P a x .  i Min. 

! 

Atlaatic CitJ-, New Jeraey .................... .............................. 
................. 

............... ................. ........................... .................. 
..................... .................................. 

Detroit. Mirliignn* ............................................ ................. 
Delaware Breakratrr, Drlawar? ......... 41.2 30,s ~ 

Dulnth. Minnesota Q .......................... , ................................ 
Enntyort,Maiue ................................. ~ 39.3 33.3 . 6.0 ~ 15 II I I Encanaba, Michigan* ....................................................................... ,...... ......... 
Grnnd Haven, Michigan .................... 32.3 j 32.0 , 0.3 19 o j 

Dlaukinnw City. Micliignii+ .............................................................. I ................ 

Galroatun. Texnn .................................. ' 58.4 I 37.0 21.4 , 9 Y I 
.................................. Indinnola, Texas 54.5 30.8 ! 23.7 7 9 ........................... Jncksonville, Florida 63.5 49.5 ~ 14.0 IS o I 

KeyWevt.Flurida .............................. 75.7 62.2 ~ 13.5 I: S ~ 

Marqnrrte. Michigan* .......................... i .............................................................. 
Milwnnkee. Wiscauain *. ............................... ' ............................................. 
Mobile. Alabama 
New Hnvan, Connecticut ..................... .................... 

............... ......... ......, .................... .................... ............................. 8m Francisco, Cnlifurnia 
Savaunah, Georgia 
Smlthville. North C'nrulina 
Toledo. Ohio* ... ................................... ............... 
\~ilnilngtoii,NurtlrCnroliiia ................. 

7'mcprmtur.e qf water .tbfo, Jnmtcir,y. ISS4. 
- ...... .......... .~ ...... 
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43.4 
32.0 
29.5 
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21 4 
31.1 
5.3 
17.6 
5.6 
46.7 
20.9 

12.7 
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13.0 

13.0 

23.2 

10.9 
43.5 
26.1 
26.2 
38.3 
46.4 
22.4 
38.7 
2S.5 
20.8 
27.7 
50.0 . 
46.6 
43.2 

44.3 
20.0 

*Frozen thv rntire month. gObdervatims iilterrnytrd by ice: ner  text. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

The director of the L b  Tennessee Weather Ser\-ice " reports 

An aurorh was observed at Huntingdon on the morning of the 21st, and a 
the following : 

very brilliant one at Waverly on the 31st. 

The only ituroral displays reported by the Signal Service 
observers during the month, occurred on the evenings of the 
90th and 25th. The display of the 20th wm only observed at 
Point Judith, Rhode I.sland, and the observer reports it to 
have been a faint display lasting from 9.30 p. m. until mid- 
night. 

The display of the 53th was observed as follows : 
Burlington, Vermont, 25th.-A bright aurora of a pale yel- 

low color, with ocrasional strenmers fl.ashing toward the zenith, 
from 11.30 p. ni. uutil midnight. 

Escitnaba, Michigan, 35th.-At 10.15 p. m. an aurora was 
risihle, bob cloudiness partially obscured the display. The 
light was a pale straw color extending upward 95O. No beams 
wexe obsei~~ed. 

Fort Buford, Dakota, %th.--An aurora i u  the form of 
"merry rlancers" was olmerved from 9.40 to 11.37 y. in. The 
display consi&d of brilliant white streamers, the outer edgeN 
being of a reddish color. The auroral light covered the northern 
sky from northwest to uortheast and to an altitude of 45O. 

Poplar Biver, Montana, 35fh.-An auroral light of pale straw 
color, covering about 45O of the northern horizon, was visible 
from 9 to 9.25 p. ni. 

This display men also observed at Cresco and Humboldt, 
Iowa. 

ELEOTBWAL PHENOMENA. 

Hurou, Dakota.-An extensive electrical storm prevailed on 
the 10th. The telegraph lines along the Chica,go and North- 
western railroad, bot.h east aid went, were operated without 
battery connection. 

<!apt. J. E. Duttou, of the 0. s. bLSardinian,7' reports on the 
SGth, at 13.00 p. ni. (Greenwich mean time), between N. 54" 
5Sf, W. 1 7 O  461 a,nd N. 55O 17f, W. go OOf,  atmospheric elec- 
tricity visible ou the inant-heads, yard-arm, and wire stays. 

THUNDER-STORMS. 

Tliiincler storuis were reported in the verions states and ter- 

Alabnwm-Mobile, 7th. 
Ar.izonn.-Fort Apache, Nth, l i t l i ,  lSth, 36th : Maricopa, 

Arkmasne.-Lead Hill and Little Rock, 30th. 
Cdiforndfi.-Ci%pe Meudocino, Princeton, and San Francisco, 

36th ; Hj-desville, 26th, 27th : Fall Brook, 98th. 
Ploridn.-Pensacola. and Saint Augustine, 7th ; Ceditr Keys, 

Jacksonville, Hewport., T;tlli%h?ssee, 24th; Key West, Nth, 
95bli ; Archer, 25th. 

Beot.~;n.-Sa\~anna,li, 8th ; Mlanta, 31st. 
IZhhoia.--Oairo, 30t11, 31st. During the evening of the 31st 

brilliant ligh tiiiug rlisplap were observed near the horizon 
Between west a.ud .with. The flashes continued almost iuces- 
sa.nt,ly from 6 to 11 p. in. 

Itt,dinna.-Soutli Bend, 97th ; Fort, Wayne, 99th ; Griffin 
Station, Lncoiiia, Logansport, Vevay, piid Wa,bash, 30th. 

loran.-Bnrlingtoii , 30th. 
Ee)bt,u.cky .-Louiwville, 30th. 
j50~d.sin~tn..-Grt~nd Coteau, 'itii, 14th ; Liberty Hill, 14th. 
~;e~.i~/nw.-Hillsdale, H I I ~ H O ~ ,  and Mottville, 30th. 
iWhortri.-Pierce City, 31nt. 
No?@ Car6Z,im.-New Biver hilet, 1st; Smi thille, lst, 19th ; 

Fort vacou, 8th; Highlands and Ogreeta, 3h t .  
Ohio.-College Hill and Wauseon, 30th ; Jackonsburg, 31st. 

At Toledo, from G to 8 a,. m. of the 30th heavy rain showers 
fell, itccompanied by sharp zigzag I ightning and heavy peals of 
thunder. A thunder-storm at this season of' the year is of rare 
acciirrenca at  this place. 

Orego~~.--Albauy, 7th. 
Pemey Izrclcnia.-Chammbersbiirg, 5th. 
Soitth Cc~roZiim.-Charlestou, lst, 8th. 
~6)1.?~.essbe.-Memi)hi~, 30th, 31~t ; ARhwood, Chattanooga, 

Wiacoiasin.-SiiRfiex, 30th. 

ritories as follows : 

15th. 

M h u  a,nd Nmhville, 31st. 


